Salivary gland choristoma of the middle ear is a rare entity. It is believed to be a developmental abnormality that may be associated with anomalies of adjacent structures. We describe the case of a 6-year-old girl who had a salivary gland choristoma in the middle ear that was associated with an ossicular chain anomaly and a facial nerve anomaly. We discuss the clinical features and management of this condition, and we review the literature.
Introduction
A choristoma is a mass of tissue that is histologically normal for an organ or a tissue but foreign to the tissue or site where it is located. For example, a salivary gland choristoma is normal salivary gland tissue that appears in a location other than the salivary gland. Its occurrence in the middle ear cavity is rather rare; only about 30 cases have been previously reported since it was first described by Taylor and Martin in 1961. 1 In most cases, salivary gland choristomas of the middle ear have not appeared alone but were associated with another abnormality of the ossicular chain and the facial nerve. We present a new case of salivary gland choristoma of the middle ear.
Case report A 6-year-old girl was referred to our department for evaluation of a 65-dB conductive hearing loss in her left ear. The time of onset of the hearing loss was uncertain, but the loss was definitely not sudden. The patient had no other symptoms such as otorrhea, otalgia, tinnitus, vertigo, or facial palsy, and she had no family history of deafness. Her mother's pregnancy and her delivery had been normal.
Physical examination revealed the presence of a nonsecreting pit at the crus of the helix of the left ear. Otoscopic examination detected a pink swelling that appeared to be located deep to the posteroinferior quadrant of the left tympanic membrane; the right tympanic membrane was normal. Findings on pure-tone audiometry revealed a 65-dB conductive hearing loss with normal bone conduction in the left ear; the right side was normal. The patient had a type C tympanogram on the left and normal findings on the right. A stapedial reflex was absent in the left ear.
On computed tomography (CT) of the temporal bones, a mass-like lesion with soft-tissue density was identified at the level of the hypotympanum in the left middle ear. The incudostapedial junction was absent, the tympanic segment of the facial nerve was displaced caudally, and a soft-tissue density was seen between the horizontal portion of the facial nerve canal and the long process of the incus (figure 1). Congenital cholesteatoma and ossicular deformities were suspected.
An exploratory tympanotomy of the left ear was performed via a postauricular transmeatal approach with general anesthesia. After the tympanic membrane was elevated, a 0.4 × 1.3-cm smooth, pink, finger-like, nonpulsatile mass was found to be lying in the posteroinferior part of the tympanic cavity (figure 2, A). The base of the mass was lying between the long process of the incus and the facial nerve canal. The chorda tympani nerve was involved, the lenticular process of the incus was absent, and the long process of the incus was partially defective. Then the chorda tympani nerve was cut and the incus was removed. The base of the mass was adherent to the lateral aspect of the horizontal portion of facial nerve canal.
A biopsy was done of the free end of the mass. Frozensection analysis identified it as benign salivary gland tissue, suggesting a salivary gland choristoma. Then the main part of the mass was removed carefully; only a remnant of the mass was left on the lateral aspect of the dehiscent facial nerve canal. A clear view of the middle ear anatomy was obtained. The horizontal portion of the facial nerve canal was inferiorly placed and was dehiscent in the inferior aspect of the horizontal portion of the facial nerve canal.
When the remnant of the mass on the lateral aspect of the facial nerve canal was pressed gently, the dehiscent part of the facial nerve would protrude inferiorly. Therefore, there was another dehiscent opening in the lateral aspect of the horizontal portion of the facial nerve canal, and the mass was confirmed to be directly adherent to the facial nerve. The oval window, including the stapes, was obscured by the inferiorly placed dehiscent intratympanic facial nerve, and only the stapedial tendon was seen ( figure 2, B ). The round window appeared to be normal. The malleus and tensor tympani tendon also appeared to be normal. Reconstruction of the ossicular chain was not performed.
The diagnosis of a salivary gland choristoma was confirmed on permanentsection analysis (figure 3). The patient's postoperative course was uneventful. Her facial nerve function was normal, and her audiogram was unchanged. Follow-up 6 months later revealed no change in the audiogram and no evidence of tumor growth. Figure 2 . A: Intraoperative image shows the finger-like pink mass in the middle ear cavity. B: A later image shows the area after removal of the mass. A remnant of the mass (asterisk) is left on the dehiscent facial nerve canal. The horizontal portion of the facial nerve canal is inferiorly placed (white arrow) and was dehiscent in the inferior aspect of the horizontal portion of the facial nerve canal. The oval window, including the stapes, is obscured by the inferiorly placed dehiscent intratympanic facial nerve, and only the stapedial tendon (black arrow) is seen. 
Discussion
Salivary gland choristoma of the middle ear is more prevalent in females than in males, and it has a propensity for the left side. 2 Buckmiller et al proposed that choristoma of the middle ear might represent part of a syndrome. 3 This syndrome would include (1) the presence of normal salivary gland tissues in the middle ear, (2) a unilateral conductive hearing loss, (3) an anomaly of the ossicular chain, and (4) an anomaly in the horizontal portion of the facial nerve. 3, 4 The most common symptom of middle ear salivary gland choristoma is a unilateral conductive hearing loss with an intact tympanic membrane. 5, 6 Mixed and sensorineural types of hearing loss have also been reported. 7, 8 Ossicular chain abnormalities have been found primarily on the incus and the stapes; the next most common site has been the malleus. The long process of the incus has been absent in most cases, and the complete absence of the incus has occurred in several cases. [9] [10] [11] In most cases, the stapes has been absent or only rudimentary. 12, 13 Facial nerve anomalies have often included an abnormal course and dehiscence in the horizontal portion of the facial nerve canal. 14, 15 The facial nerve has often been displaced inferiorly and has occasionally been looped over the promontory.
The most common location of a middle ear choristoma has been the facial nerve. A mass might adhere tightly to a dehiscent facial nerve. Occasional abnormalities in the tympanic cavity have included absent round and oval windows, absent middle ear musculature, and congenital cholesteatoma. 16, 17 Other extratympanic abnormalities that have been seen in specific patents have included hemi-facial atrophy, microtia, preauricular pits/tags, alopecia over the temporal area, and situs inversus totalis. 12, 16, 18, 19 The mechanism by which a salivary gland choristoma would arise in the middle ear is unknown. Hociotā and Ataman suggested that salivary gland choristoma of the middle ear might be caused by an aberrant parotid bud. 4 Peron and Schuknecht postulated that nests of ectodermal cells become trapped within the temporal bone congenitally and are destined to develop into salivary gland tissue in later life. 17 Hinni and Beatty wrote that a primitive rest of salivary gland tissue might extend to the middle ear cleft in conjunction with the development and migration of the middle ear mucosa. 20 The associated abnormalities in the middle ear may be traced to an error in the development of the first and second branchial arches before the fourth month of intrauterine life. 10, 11, 21 The malleus head and neck, the tensor tympani muscle and tendon, and the incus body and short process develop from the first branchial arch (Meckel cartilage). The manubrium of the malleus, the long process of the incus, the stapes superstructure, and the horizontal portion of the facial nerve canal are derived from the second branchial arch (Reichert cartilage).
The otic capsule is responsible for the development of the stapes footplate, the round window, the oval window, and the inner structure. The more commonly associated abnormalities of the ossicular chain and facial nerve are believed to be the result of a disturbance in the development of the first and second branchial arches. The more rare abnormalities, such as hemifacial atrophy and microtia, are also derived from the abnormal development of the first and second branchial arches. Inner ear deformity is caused by the abnormal development of the primitive otocyst.
Choristomas can be diagnosed only by biopsy and histologic examination of the mass. Management of salivary gland choristoma of the middle ear should be individualized. Choristomas have shown no evidence of neoplastic progression on long-term follow-up. In view of the high risk of injury to the facial nerve, only a limited biopsy has been recommended for establishing a diagnosis; the remainder of the mass should be left in the middle ear.
When a tumor is broadly based and is overlying the facial nerve canal, the surgeon should determine whether the tumor is adherent to the facial nerve. If the mass does not fill the middle ear cavity and is attached to the other structures via a fine stalk, or if the facial nerve canal is intact, a complete excision can be performed easily without risk to the facial nerve. 22 In our patient, the facial nerve was dehiscent and the tumor was tightly adherent to it, so the main portion of the mass was removed and a remnant was left on the surface of the facial nerve.
Some authors have emphasized the role of intraoperative facial nerve monitoring during biopsy of a choristoma. 23, 24 Ossicular reconstruction must be individualized. If ossicular reconstruction is not possible, as in our case, a middle ear implant should be considered.
